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PEOYISIOFAL SPECIFICATION 
Improvements ia oir relating to Calcium Sulphate Plasters and 
Cements and Products Made Therefrom 



|\>, Ticxoii Ls^rnvm, a BritisU 
.Subject, JosKPH John JbiraiDUE, a Bvitkk 



inlluence of small proportions of suitatle 
accelerators sucli as alkali metal salts and 65 
flertaiii metal sulphatea. By calcium 
sulptate-slag cement ia mea^t a oomposi- 
tion containing calciiim sulpkat '' 



1 proportion o; 
s Portland cement). 

3 wLere anliydiiitei is added 



XKiBs LiUU'rjBD, a JiwtisJi CtMni>auy, all oi 

Imperial CWcal House, Millbank, ,.^.^,^,us caxcium auipnate aii<i 

iioadon, b.W.l, do hereby declare the £f round blast furnace slag, with or with- 

nature of this mveatioa to Be as out a small proportion of an exciter such 60 



follows: — 
This inventioa relates to calcium siil- 
0 phate plasters aud cemeiils and products 
made thenefrom. 

Calci-um sulphate plasters such as 
plaster of Paris and anhydrite plaster, or 
flalcitim sulphate-slag cements, are resis- 
5 taut to model ateiy high temperatures 
such as occur in ordinary combustion, but 
they are apt to disintegrate if subjected 
to temiwratures of over 1500° C. The gii 
piducipal object of this invention is to ^i, 
0 provide calcium sulphate plasters and it may be coai 
cements which will withstand such hiffh The plaster or ceineht may contain a 
temperatures. _ _ small amount of organic filler, e.g. saw- 

According to our invention.. calciuMi dust, but the amount of organic filler 
_ sulphate plasters ami cements are made should not be so great as to interfere 
resistant to very high temperatures of appreciably with the heat-resisting pro- 
tlie order of 2000 C, by adding to the pe^igs of tbe plaster or cement. Fibrous 



to an anhydrite plaster, the added anhy- 
drite should be coarse compared with the 
anhydrite of the plaster so that tbe added 65 
Atthvdrite dues not suffer appreciable 
liydratiou as a result of the presence of 
tbe accelerators. Tbe grading of tho 
added anhydrite iu this case should be 
such that it is .a|l retained in a 72 B.S. 70 
The grading of limestone,^ -where 
iddition, is not critical — 



cement a substantiaf proper- fnorga 



plaster 

tion of a substance or misture of sub- 
stances which does not melt or soften 
0 below about 1600° C, or a substance or 
mixture of substances giving rise to such 
substance or substances. Suitable sub- 
stances for addition to the plaster or 
cement are coarsely ground mineral 
6 anhydrite and ground limestone. The 
latter decomposes at about 1000° 0. 
giving rise to calcium oxide, which does 
not melt or soften below 1500° 0. 
The physical form of the' added siib- 
() stance appears to be important, as 
crushed rock gypsum is fairly effective 



„ „ - such as asbestos, 80 

especially the varietv known as chryso- 
tile, may be added if "desired. The plaster 
or cement should preferably be free from 
substances whicli melt or soften below 
about 1600" C. e.g. silica. 86 



Ex.iJII'LE. 

Anhydrite plaster, consisting of 
mineral anhydrite ground so that 98 pei' 
cent, passed a 52 B.S. sieve and 12 per 
cent, was retained on a 172 B.S. sieve, 90 
togetlier with 0.7 per cent, by weight of 
potassium sulphate and 1.0 per cent, by 
. ^f.^ ^ - weight of zinc sulphate, was mixed with 

chemically prepared gypsum or an equal weight of coarsely ground 
crushed set plaster of Paris is ineffective, anhydrite. The grading of this anhy- 95 
- Preferably, therefore, the added sub- drite was such that it passed a 36 B.S. 
D stance is m as dense a form as possible. ^i^^ve mi was retained on a 72 B.S. sieve. 
The invention may be applied to any The resultinff plasten was gauged with 
kind of calcium sulphate plaster ot water and plastered on to a sheet of i 
cement, m particular to plaster of Paris, iueh thick iron to a tliickness of J inch. 100 
anhydrite plaster and calcium sulphate- A charge of 50 grams of an incendiary 
0 slag cement. (By anhydrite plaster is mixture comprising powdered aluminfbm 
meant plaster the setting properties of and inon oxide was ignited in a paper 
which depend essentially upon the hydra- container resting upon the plaster- eur- 
tion of mineral anhydride under the face. After the reaction was complete 105 



and tlie resulting molten iron had soKdi- 
fled tie residue was remored. The plaster 
layer was penetrated to within '/aj inch 
of tlie iron, but no damage was done to 
5 the iron. 

A similar test was made on a sheet of 
J inch thick iron coated with a g inch 
layer of the same anhydrite plaster but 
cpntaining an equal weight of ground 

10 limestone instead of the coarsely gronnd 
anhydrite. Tiie grading of the limestone 
was the same as tliat of the aiiliydri+e 
used in the preceding test. The planter 
layer w;as penetrated' to within Vr,4 int'h 

15 of the iron, but no damage was done to 
the iron. 

A furtlier similar test was made on a 
sheet of J inch thick iron -coated with a 
i inch layei; of the same anhydrite 
20 plaster, hut without any addition. The 
plaster layer- was penetrated by the 
molten iron, which welded on to the iron 



sheet iu places, hut the sheet itself was 
not penetrated. 

For comparison it may be noted that 25 
the same charge of incendiary mixture as 
was used in the above three tests 
peneti-ated a j inch steel plate when 
ig-nited thereon. 

The proportion of anhydrite or lime- 30 
stone to be added may range from 20 per 
cent, by weight of the pilaster or cement 
upwards. "\Yitli proportions of such over 
."jO per cent, the speed of set of the plaster 
or cemeut may be materially altered. It 35 
will be understood that the added anli.v- 
drite and limestone do not take any part 
in the setting process, the former being 
too coarsely ground to suffei; apijreciablc 
hydration and -the latter being inert by 40 
nature. 

Dated the 28t.h day of September, 1938 
E. A. BIXGEK^ 
Solicitor for the Applfeants. 



COMPLETE SPEOmOATION 

Improvements in or relating to 'Calcium Sulphate Piasters and 
Cements and Products Made Therefrom 



We, Vxcxoa LEFEiiLju;, u iiritisli 
Subject, Joseph John Exiiunai, a iJritish 
■Subject, lUul liU'Eiti-iL L'HtMiCAL Ixjn-s- 

46 riuEs LmriiBX), a iiritish Company, all oi 
Imperial Chemical House, Millbank, 
London, S.W.I, do hereby declare the 
nature of tliis invention und in what 
manner the same is to be performed, tu 

60 be particularly described and ascertained 
in and. by the following statement: — 

This invention relates to calcium sul- 
phate plasters and cements and products 
made therefrom. 

55 Calcium sulphate plasters such as 
plaster of Paris and anhydrite plaster, or 
calcium sulphate-slag cements, are resis- 
tant to moderately^ high temperatuiies 
such as occur in ordiuarv combustion^ but 

60 they are apt to disintegrate if subjected 
to temperatures of over 1500° C. The 
principal object of this invention is to 
provide calcium sulphate plasters and 
cements which will withstand such high 

65 temperatures. 

.■According to our invention calcium 
sulphate plasters and cements are made . 
resistant to very high temperatures of 
the order of 2000° 0. by adding to the 

70 plaster or cement at least 20 per cent, of 
crushed rock anliydrite, crushed lime- 
stone or crashed rock gypsum, or of a 
mixture of two or all of these substances, 
the grading of tlie added anhydrite, 

75 limestone or gypsum being such that the 
ma-terial is retained on a. 72 B.S. sieve 



but passes a 10 B.S. sieve. (B.S. stands 
ion JiritLsh Standard;. 

We have found that the physical form 
of the added substances is important, as 80 
crushed rock gypsum is effective while 
chemically prepared g^rpsum or crujihed 
set plaster of Paris is ineflective. The 
adiled substance theipfore, must be in as 
dense a form as possible, i.e. us crushed gg 
rock. 

The iuvent-iou may be applied to any 
kind of calcium sulphate plaster or 
cement, in particular to plaster of Paris, 
anhydrite plaster and calcium sulphate- yo 
slag cement (By anhydrite plaster is 
meant plaster the setting properties of 
which dej)enfl es^entially upou the hydra- 
tion of mineral luiliydrite under the iutiu- 
euce iif small proportions of suitable 95 
accelerators such as alkali metal salts and 
certain metal sulphates. By calcium 
suljdiate-slag cement is meant a com- 
position I'ontaining calcium sulphate and 
ground blast furnace slaij, with or with- 100 
out a small proportion of an exciter such 
as Portland cement). 

The plaster or cemeut may contain a 
small amount of organic filler, e.g. 1 — 3 
per cent, of sawdust, but the amount of 105 
organic fiUer should not he so great as to 
interfei'fe appreciably with the heat-resist- 
ing properties of the plaster or cement. 
Fibrous inorganic fillers such as asbestos, 
especially the variety known as ohryso-llO 
tile, may be added if desired. The plaster 



or cement sliould preferably be free from 
substances whicli melt or soften below 
about 1600° C, e.g. silica. 

5 AiiJiydrite plaster, cousiatiug of 
ndueral aniydrite giiouiid ao 'that 98 per 
ceat. passed a 52 U.S. sieve and 12 per 
cent, was retained on a 172 B.S. sieve, 
together -with 0.7 per cent, by weight ot 

10 potassium sulphate and 1.0 per cent, by 
weig'ht of zinc sulphate, was mixed with 
an equal weight of coarsely ground 
anhydrite. The grading of this anhydrite 
was such that it passed a 36 B.S. sieve 

15 and was retained on a 72 B.S. sieve. 

The resulting plaster was gauged with 
water aaid plastered on to a sheet of 

- inch thick iron to a thickness of ^/a inch. 
A charge of 50 grama of an incendiaiy 

ao niixtuie comprising powdered aluminium 
and iron oxide was ignited in a paper 
container resting upon _ the plaster sur- 
face. After the reaction was complete 
and the resulting molten iron had 

85 solidified the nesidue was removed. The 
plaster layer was penetrated to within 
^ I.J.2 inch of the iron, but no damage was 
done to the iron. 
A similaai tost was made on a sheet of 

30 W« inch thick iron coated with a i'loh 
layer of the same anhydrite plaster but 
containing an equal weight of gipuud 
limestone instead of the coarsely ground 
anhydrite. The grading of the lime- 

35 stone was the same as that of the 
anhydrite used in the preceding test. 
The plaster layer was penetrated to 
within inch of the iiiou, but no 
damage was done to the iron, 

40 A further similar test was made on a 
sheet of ^/j inch thick iron coated with a 
^8 inch layer of the same anhydrite 
plaster, but without any addition. The 
plaster layer wa^ penetnated by the 

45 molten iron, which welded on to the iron 
sheet in places, ?Ut the sheet itself "was 
not penetrated. 

For comparison it may _ be noted that 
the same charge of incendiary mixture as 

50 was used in the above three tests pene- 
trated a ^/^ inch steel plate when ignited 
thereon. 

The proportion of anhydrite or lime- 
stone to be added may range from 20 per 



cent, by weight of the plasteii or cement 66 
upwards. With proportions of much 
over 50 per cent, the speed of set of the 
plajster or cement may be materially 
altered, and it will be understood that the 
pijjportion of substance to be added 60 
must not be so great as to afiect adversely 
the normal setting properties of tiie 
composition. 

Having now particularly described and 
ascertained the nature of ouij said inven- 65 
tion and in what manner the ^me is to 
be performed, we declare that what we 
claim is: — 

1) A calcium, sulphate plaster or cement 

to which has been added at least 20 pei' 70 
cent, of crushed rock anhydrite, cruished 
limestone or crashed rock gypsum, or of a 
mixtuiie of two or all of these substances, 
the grading of the added anhydrite, lime^ 
stone or gypsum being such that the 75 
material is retained on a 72 B.S, sieve but 
passes a 10 B.S. sieve. 

2) An anhydrite plaster to which has 
been added at least 20 per cent, of crushed 
rock anhydrite, crushed limestone or 80 
crushed rock gypsum, or of a mixture of 
two on all of these substances, the grading 

of the added anhydrite, Umeston© or 
gypsum bein^' such that the material is 
retained on a 72 B.S. sieve but passes a 10 85 
B.S. sieve. 

3) Plaster of Paris to which has beeoi 
added at least 20 per cent, of crushed 
rock anhydrite, crushed limestone or 
crushed rook gypsum, or of a mixture of 90 
two or all of these substances, the grading' 

of the added anhydrite, limestone or 
gypsum being such that the mateijial is 
retained on a 72 B.S. sieve but passes a 
10 B.S. sieve. 95 

4) A calcium sulphate-slag cement to 
which has been added at least 20 per[ cent, 
of crushed rook anhydrite, crushed lime- 
stone or crushed rock gypsum, or of a 
mixture of two or all of these substanceSj 100 
the grading of the added anhydrite, 
limestone or gypgum being such that the 
material is retained on a 72 B.S. sieve but 
passes a 10 B,S. sieve. 

. 5) Products comprising a set plaster or 105 
cement according to any of Olaini 1 — i. 
Dated the 25th day of September, 1939. 
E. A. BINGEN, 
Solicitor for the Applioants. 
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